having a suture line one side only of which is lined with serosa. Drainage of the pelvis is afforded by a rubber tube disposed retroperitoneally, and coming out through a stab wound rather far out in the left iliac fossa, thus minimizing the risk of small bowel obstruction. I have never thought it necessary to rotate the proximal colon before suturing, as is recommended by some authorities.
JOHN HILTON was appointed assistant surgeon to Guy's Hospital in 1844 (Plarr, 1930) . This must have been regarded as a somewhat unusual appointment, for he had served no apprenticeship in surgery, either to the hospital, or to any member of its staff. He had, in fact, passed the greater part of the sixteen years since graduation in the dissecting rooms of the medical school, a fact which had earned for him the nickname "Anatomical John".
In 1860, '61 and '62 he gave in the College a course of close on 40 lectures, which appeared separately in the Lancet soon after their delivery. They must have been warmly received, for in 1863 Hilton was induced by the "urgent solicitations of my professional brethren" to collect them together and to publish them as a single volume entitled "On the Influence of Mechanical and Physiological Rest in the Treatment of Accidents and Surgical Diseases and the Diagnostic Value of Pain". This clumsy title was shortened in the second edition in 1877 to" On Rest and Pain" and it is by this name that it has become widely known and accepted as one of the classics of surgical writing.
In the 12th of these lectures (Hilton, 1877) , he discussed the comparative insensibility of the upper portion of the mucous membrane of the rectum, and the contrasting "great sensibility, difficult dilatation, and enduring power of contraction, the characteristic of the lower portion of rectum". He then went on to consider some points in the anatomy of the lower rectum and anal canal and drew attention to what he believed to be a very important point in surgical anatomy, viz. a white line in the anal canal which can serve as a valuable guide to the surgeon when he aims to cut the sphincter muscle, as, for example, in the relief of the pain of an anal fissure.
Of this line he writes "...a white line, which in the living subject any surgeon can recognize, shows the junction of the skin and the mucous membrane. That white line corresponds exactly with the lineal interval between the external and internal sphincter muscle. It is an important landmark, exact and truthful so that it can be relied upon". Later in his lecture he goes on to say that the special object of the engravings which illustrate his text is ". . . to show the precise line of junction or demarcation of the internal and external sphincter of the anus, and that line exactly corresponds (I have tried it several times) with the white line of junction between the skin and the internal mucous membrane".
As far as I am aware, he made no other communication on the anatomy of the rectum and anus, but on the strength of what is really a very short and almost casual reference introduced only to sustain his argument, his name has since become perpetuated in this connexion in authoritative anatomical and surgical teaching, as "Hilton's line" or perhaps more often as "Hilton's white line". I must confess, however, that I have never been quite clear what is meant by Hilton's line and although his original description seems definite enough, I have never found it to be the precise anatomical feature which his writings suggest. Looking round for help, I first turned to the standard anatomical textbooks. In Cunningham (Cunningham, 1951) the lining of the anal canal is described as consisting of 3 areas. First, a cutaneous zone round the margin of the anus, possessing hair follicles and glanc's. This merges very gradually above into a smoother, hairless area still lined with squamous epithelium. This, in turn, gives way at an abrupt sinuous line at the level of the anal valves to the mucous membrane covering the lowest part of the anal columns. This abrupt line is here called the "white line of Hilton", although it is better known as the dentate or pectinate line. I was surprised to, learn that Hilton's line was thought to be at this level. The valves are much more obvious in the cadaver than in the living subject, and Hilton must surely have demonstrated them many times, in the course of his long experience as a teacher of practical anatomy. I find it hard to believe that had he meant the line of the valves he would not have said something of their very distinctive, sinuous and dentate disposition.
In the 30th edition of Gray's Anatomy (Gray, 1949) we read that the lower half of the anal canal is lined with skin and that the junction of skin and mucous membrane is indicated by a white line. There is no mention of Hilton. Knowing that "Gray" has for the past twenty years been edited from Guy's, I was inclined to believe that this failure to commemorate the name of Hilton, who was after all one of their earliest anatomical and surgical teachers, was the result of the not unnatural fear of the ambiguity which use of his name might occasion: but I am afraid thero must be other reasons, for not even the subsartorial canal is allowed a parenthetical "Hunter".
Next I turned to the 8th edition of Buchanan's Anatomy (1949) . The pectinate line is here taken to mark the junction of mucous membrane and skin. At a distance varying from 3 mm. to 9 mm. below is Hilton's white line. This latter is not defined further, save for a remark about its colour. The portion of the anal canal between these two lines (the pectinate above and Hilton's below) is lined with squamous epithelium transitional between the glandular epithelium of the upper part of the canal and the true skin at the anal orifice below. This zone is called the pecten.
This description follows, in the main, that usually given in the standard American textbooks, with the further addition that the term pecten is there almost always coupled with that of Stroud. He was a zoologist at Cornell who in 1896 (Stroud, 1896) published an interesting paper dealing primarily with the comparative anatomy of the anal papilla. In the course of this contribution he used the term pecten-and, as far as I can ascertain, he was the first to use it-to describe the area which he found in all mammals and which marks the transition between the mucous membrane and the skin. He drew attention to the following features of this zone of skin (1) it is smooth and shining,
(2) its colour is intermediate between that of the mucous membrane and the skin, (3) it has no sweat glands, (4) it is covered by modified stratified epithelium, (5) it is bounded above by the dentate line and below by the junction of the external and the internal sphincters and after this, in parenthesis, he put "Hilton's white line."
Here again is mention of Hilton's line but with no attempt to define it other than to place it 3-9 mm. below the dentate line. It seems perfectly clear that there was no doubt in Stroud's mind that the dentate line is quite distinct from Hilton's line which he took to indicate the line of junction of the two sphincters.
In the earlier editions of Cunningham, in which Hilton's line and the dentate line are made to coincide, I had found the alternative name of the ano-cutaneous line of Herrmann. He was a French anatomist who in 1880 published a most detailed account of the histology of the lining of the anal canal. The chief interest of this contribution for me was in bringing to my notice a paper by two of Herrmann's teachers, Robin and Cadiat, which had appeared in the same journal six years earlier (Robin and Cadiat, 1874). I found here a description of the minute anatomy of this region which I believe for clarity and accuracy puts to shame most of what one finds on the subject in the standard textbooks of to-day.
However, before I confuse the issue any further, I think that I should go back to restate the essential features of Hilton's line, as laid down in his original description.
Here he made the following points about his surgical land-mark: (1) it ... . corresponds exactly with the lineal interval between the external and internal sphincter muscle". (2) it marks the junction between skin and mucous membrane, (3) it is ". . . exact and truthful, so that it can be relied upon", and ". . . in the living subject any surgeon can recognize (it)", (4) it is a line, (5) it is white.
My argument is that these points can properly be amended. The first I will allow; the others should be read in the negative. Fig. 1 is a reproduction of the beautiful lithograph from the paper by Robin and Cadiat which shows the minute structure of the wall of the anal canal when it has been split longitudinally. One can readily recognize the junction between the internal sphincter and that part of the external sphincter which lies in the same plane and which we now call "subcutaneous". The lower margin of the internal sphincter is smooth, rounded and clearly defined-there is no mistaking it. One can in any longitudinal section of the anal canal readily, confidently and precisely indicate this level. I have satisfied myself on this score many times (Fig. 2) .
And not only can one be sure of it in stained sections: it is a level which can be detected just as confidently during life, especially when the sphincters are in spasm, as, for example, in the presence of a painful fissure. Milligan and Morgan (1934) in their classical surgical-anatomical study of twenty years ago pointed out that this interval is marked clinically by a slight depression 3-6 mm. (J in.-4 in.) in breadth felt immediately under the skin just inside the anal verge.
But it is a level whose easy detection (without dissection) is dependent on a functioning sphincter, whether this be normal tonic or a pathological spasmodic contraction. I am satisfied that this was the level that Hilton meant. He says so pointedly, and I believe so significantly ". . . a white line which in the living subject (the italics are mine) any surgeon can recognize." Here is a level which he felt he could indicate with confidence, and the accuracy of its placing he could confirm, as readily by operation on the living subject, as by dissection in the dead one ". . . exact and truthful and can be relied upon."
If we accept, then, that the intersphincteric level, or the anal intermuscular septum (Milligan and Morgan, 1934) as it has now become widely known in this country, indicates the position of Hilton's line, does it also satisfy the second requirement of marking the junction between mucous membrane and skin?
Using special stains for mucin I have established in many sections taken at post-mortem that the line of junction of squamous and of columnar epithelium is usually about 1 cm. above the lower Proceedings of the Royal Society qf AMedicine 22 margin of the internal sphincter ( Figs. 3 and 4) and may even be above the line of the valves (Fig. 5) . The lower margin of the internal sphincter descends almost always to a level varying from 6-12 mm. below the dentate line and embraces all of that zone lined with modified skin, which is variously called, by Stroud the pecten, by Cunningham the intermediate zone and by Robin and Cadiat and by Herrmann as the "zone cutanee anale lisse". I must admit, however, that there is so much interpenetration of the epithelia (Harris, 1929) that it is often exceedingly difficult in a histological section to mark precisely the line of junction between the two. Bearing this in mind, it should surely occasion no surprise to learn that when we guess this level clinically, as, no doubt, did Hilton, our estimate might be wrong by as much as 1 cm. or more.
Assuming then that we are right in believing (1) that Hilton's line is the interval between the internal and the external sphincters, and (2) that he was wrong in believing that the change-over from mucous membrane to skin occurs at this level, is the intersphincteric interval marked by a white line? For, after all, that is what Hilton called it and what posterity has continued to call it. In his engravings it is marked clearly as a precise white line measuring only a few mm. across. I have examined this area closely both in the living subject and in the cadaver and I cannot claim that I have ever seen such a definite line as features in his illustrations (Fig. 6 ). It is true, that as Wood Jones (Buchanan, 1949) points out, the skin of the lower half of the anal canal is not white but a colour contrasting between the bluish red of the rectal mucous membrane and the brownish pigment of the true perianal skin. One may point it out rather unconvincingly to a group of dressers as something which might pass for Hilton's line but it is not a line but a broad and ill-defined band of variable depth, and, further, it is seldom truly white. It has been stated that the line can best be seen in dark races (Kirk, 1947) but this assertion I have been unable to confirm.
It is true that if one stains a section of the anal canal for melanin, the squamous epithelium can be shown to lose all its pigment a few millimetres below its point of junction with the mucous membrane (Figs. 7, 8, 9) . It is possible to believe that this narrow ring of non-pigmented squamous epithelium may sometimes show up as a paler ring contrasting with the redder mucosa above and the pigmented squamous epithelium below. But even if this is so, it does not lie at the level of the intermuscular septum: the basal-cell layer at this level is always shown up quite clearly by the Masson stain I naturally hesitated to question the existence of a white line, which was apparently sanctioned by the highest authority, and being disturbed in case I might be missing something which was clearly apparent to my colleagues I turned to the writings of our contemporary proctologists. Gabriel (1948) in his great wisdom, I believe, makes no mention of either Hilton or his line, or of any line, white or otherwise. Lockhart-Mummery (1934) wrote of "a faintly marked line with a slight groove below it". Naunton Morgan (1936) places Hilton's line at the level of the anal intermuscular septum but goes on to say that "this much described line is only rarely seen". I took some comfort from the self-confessed uncertainty of this evidence, and from that of others which is not dissimilar, and further in my search for the white line, I came across no photograph showing this distinctive anatomical feature and not even a convincing line drawing. Equally, when 1 have looked for it in the living patient I have found no hint of a white line but, at the most, an ill-defined pale-bluish ring of modified skin in the lower part of the anal canal which has in no way served as a useful anatomical landmark. (1) When Hilton in his 12th lecture spoke of the line of junction of the internal and external sphincters he rightly drew attention to an immensely valuable anatomical, and more especially a surgical, landmark. It is a level which, during life, we can be expected always to recognize and that with considerable precision.
(2) He was, however, wrong in believing this line to correspond exactly with the junction of mucous membrane and skin. It is always difficult to indicate exactly where this change takes place, but, as determined histologically, it is almost always at a higher level.
(3) The interval between the internal and external sphincters is not marked by a distinctive white line (4) The term Hilton's line is so ill-understood and so variously interpreted that it would be wise to discontinue its use altogether. 4). E = junction of columnar and squamous epithelium. G = lower margin of internal sphincter. Stains for melanin show that the amount of pigment diminishes gradually between G and F, and between F and E it is completely absent .  FIG. 8. -Section (x 360) stained for melanin taken immediately below point F in Fig. 7 , shows pigment in the basal layers. FIG. 9. -Section (x 360) stained for melanin takeni immediately above point F in Fig. 7 , showing the complete absence of pigment granules.
